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SV\FKLDWULF KRVSLWDO :H GLVFXVV DW GHSWK WKH DSSHDO RI
XVLQJ 95 IRU 3:' DQG WKH REVHUYHG LPSDFW RI VXFK
LQWHUDFWLRQ :H DOVR SUHVHQW WKH GHVLJQ RSSRUWXQLWLHV





ڡ +XPDQ-FHQWHUHG FRPSXWLQJ   ڡ +XPDQ-FHQWHUHG
FRPSXWLQJa9LUWXDO UHDOLW\   ڡ $SSOLHG
FRPSXWLQJa3V\FKRORJ\ 
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&+, 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IXQFWLRQV WHQG WR GHJHQHUDWH DV D UHVXOW RI GHPHQWLD
)XUWKHUPRUH WKHUH LV FXUUHQWO\ QR FXUH IRU GHPHQWLD
&iHUHIRUHSURPRWLQJZHOOEHLQJ LQ3:'HVSHFLDOO\ WKRVH
LQ ORQJ-WHUP IDFLOLWLHV FRQVLGHUHG D TXLQWHVVHQWLDO
PHDVXUH RI H'IHFWLYH GHPHQWLD FDUH > @ 0HDVXUHV IRU
&hDOLW\RI/LIH4R/FDQLQFOXGHSUHVHUYLQJDXWRQRP\IRU
DV ORQJ DV SRVVLEOH DQG HQDEOLQJ 3:' WR PDLQWDLQ WKHLU
OLIH VW\OH DQG LGHQWLW\ LQFOXGLQJSDUWDNLQJ LQPHDQLQJIXO
DFWLYLWLHV DQG VXSSRUWLQJ VRFLDO QHWZRUNV >@ +RZHYHU
VXFKLQWHUYHQWLRQVFDQEHFRPHGL'LFXOWWRDFKLHYHLQPRUH
ULJLGVH&?LQJVLQFOXGLQJLQ-SDWLHQWVHUYLFHVWKDWDUHORFNHG
ORZ VHFXUH PHGLXP VHFXUH RU KLJK VHFXUH ZKHUH
HQYLURQPHQWDO DQG SURFHGXUDO UHVWULFWLRQV DUH
LPSOHPHQWHGGHSHQGLQJRQ WKH ULVN WKDW LQGLYLGXDOVPD\
SRVHWRWKHPVHOYHVRURWKHUV$VVXFKIXUWKHUUHVHDUFKLV
QHHGHG WR H[SORUH DQG GHYHORS QRYHO LQWHUYHQWLRQV WKDW
FDQVXSSRUW4R/LQWHUYHQWLRQVIRUSHRSOHUHVLGLQJZLWKLQ
VXFKSRWHQWLDOO\UHVWULFWHGHQYLURQPHQWV 
5HVHDUFK ZLWKLQ WKH +&, FRPPXQLW\ KDV H[DPLQHG
YDULRXVXVHVRIWHFKQRORJ\WRDLGDQGDVVLVW3:'UHVLGLQJ





UHVHDUFK 'JHOG RI GHPHQWLD FDUH ,Q DGGLWLRQ H[LVWLQJ
OLWHUDWXUH PDLQO\ H[SORUHG WKH XVH RI 95 DV D WRRO IRU
WUDLQLQJDQG UHKDELOLWDWLRQ >  @ IRU LQGLYLGXDOV
ZLWK HDUO\ RU PLOG GHPHQWLD +RZHYHU OL&?OH LV NQRZQ
DERXW WKH IHDVLELOLW\RI95IRU LQGLYLGXDOVZKRDUHDW WKH
ODWHUVWDJHVRIGHPHQWLDUHVLGLQJZLWKLQLQ-SDWLHQWVHUYLFHV
VXFK DV D ORFNHG SV\FKLDWULF KRVSLWDO &iHUHIRUH LW LV
XQFOHDU KRZ ZH FDQ GHVLJQ 95 WR EHQH'JW WKLV SDWLHQW
JURXSDQGZKDWEDUULHUVDORFNHGKRVSLWDOPD\SUHVHQWWR
WKHGHSOR\PHQW 
&iLV VWXG\ WKHUHIRUH DLPHG WR XQGHUVWDQG KRZ 95
FRXOG EH XVHG WR SURPRWH ZHOOEHLQJ DPRQJ LQGLYLGXDOV
ZLWK PRGHUDWH WR VHYHUH GHPHQWLD UHVLGLQJ LQ D ORFNHG
SV\FKLDWULF KRVSLWDO &iURXJK WKLV VWXG\ ZH DLPHG WR
FRQWULEXWH WR WKH UHVHDUFK LQ WKH GHVLJQ FRPPXQLW\ E\
H[DPLQLQJWKHRSSRUWXQLWLHV95FRXOGR'IHUWRWKLVSDWLHQW




GXH WR LOO KHDOWK GL'LFXOWLHV ZLWK PRELOLW\ RU OHJDO
UHVWULFWLRQV 
 Dementia in Long-Term Care 
&iHUHDUHDSSUR[LPDWHO\3:'LQWKH8.>@DQG
 PLOOLRQ SHRSOH ZRUOGZLGH >@ 'HPHQWLD LV DQ
XPEUHOODWHUPWKDWGHVFULEHVGLVRUGHUVRIWKHEUDLQZKLFK
DUH SURJUHVVLYH LQ QDWXUH DQG H'IHFW FRJQLWLYH IXQFWLRQV
:LWKDFRPSOH[DUUD\RIV\PSWRPVRIGHPHQWLD3:'FDQ
SURJUHVVLYHO\ ORVH WKHLU VHQVH RI DXWRQRP\ LQFOXGLQJ
HQJDJHPHQW LQ DFWLYLWLHV RI GDLO\ OLYLQJ DQG FDSDFLW\ WR
PDNHGHFLVLRQV LQYDULRXVRUDOODVSHFWVRI WKHLU OLIH>@
%HKDYLRXUV WKDW FKDOOHQJHV DUH YHU\ FRPPRQ ZLWK
LQGLYLGXDOV LQ WKH PRGHUDWH WR VHYHUH VWDJHV RI GHPHQWLD
>@&iLVPLJKWLQFOXGHSK\VLFDODJJUHVVLRQWRZDUGVHOIRU
RWKHUVDQGYHUEDODJJUHVVLRQ>@6LQFHGHPHQWLDUHPDLQV
LQFXUDEOH DQG SURJUHVVLYH LQVWLWXWLRQDO FDUH LV HVVHQWLDO
IRU VRPH >@ 6LPLODU WR WKH JURZLQJ QXPEHU RI 3:'
ROGHUR'IHQGHUVZLWKPHQWDOGLVRUGHUV LQFOXGLQJGHPHQWLD
DUH WKH IDVWHVW JURZLQJ JURXS LQ WKH SULVRQ SRSXODWLRQ
>@ ,Q VRPH FDVHV IRU R'IHQGHUV ZLWK PHQWDO GLVRUGHUV
DQG FRPRUELGLWLHV LQFOXGLQJ GHPHQWLD UHIHUUDO WR
SV\FKLDWULFKRVSLWDOV LV UHTXLUHG WRPHHW WKHLU VSHFLDOLVHG
SV\FKLDWULFDQGSV\FKRORJLFDOQHHGV&iHOHYHOVRIVHFXULW\
ZLWKLQ SV\FKLDWULF KRVSLWDOV GHSHQG RQ WKH ULVNV WKH
LQGLYLGXDO SRVH WR WKHPVHOYHV DQGRU RWKHUV  3:' ZKR
UHVLGH LQD ORFNHGSV\FKLDWULFKRVSLWDOR&YHQSUHVHQWZLWK
V\PSWRPVRIGHPHQWLDWKDWUHTXLUHVDOHYHORISV\FKLDWULF
FDUH DQG VDIHW\ PHDVXUHV VXFK DV EHKDYLRXU WKDW
FKDOOHQJHVPD\KDYHR'IHQFH-UHODWHGKLVWRULHVDQGPD\EH
GHWDLQHG ZLWKLQ WKH KRVSLWDO IRU WKHLU RZQ VDIHW\ DQGRU
IRU WKH VDIHW\ RI RWKHUV XQGHU WKH 0HQWDO +HDOWK $FW
>@ 
([WHQVLYH UHVHDUFK KDV H[DPLQHG WKH LPSRUWDQW UROH
4R/SOD\V LQ WKHZHOOEHLQJRI3:'6WXGLHVVXJJHVW WKDW
DOPRVW KDOI RI ORQJ-WHUP UHVLGHQWV LQ FDUH VHUYLFHV ZLWK
FRJQLWLYH GLVRUGHUV DUH GLDJQRVHG ZLWK GHSUHVVLRQ >@
6XEVHTXHQW UHDFWLRQ WR V\PSWRPV RI GHSUHVVLRQ FDQ
FRQWULEXWHWRFRJQLWLYHGHFOLQHVRFLDOZLWKGUDZDO ODFNRI
PRWLYDWLRQDQGORVVRILQWHUHVWLQRQHVHOIDQGRWKHUV>@
6LPLODUO\ ZLWKLQ IRUHQVLF KRVSLWDOV UHVHDUFK IRXQG WKDW
KLJKHU4R/ UHVXOWV LQ ORZHU OHYHOVRI DQ[LHW\ GHSUHVVLRQ
DQG KRVWLOLW\ ZLWKLQ ZDUGV 5HVHDUFK VXJJHVWV VHFXULW\
PHDVXUHVZLWKLQKRVSLWDOVFRQWULEXWH WRD ORZHU4R/GXH
WR GHFUHDVHG DXWRQRP\ SULYDF\ SHUVRQDO FRQWURO DQG
UHVWULFWHG DFFHVV WR OHLVXUH RSSRUWXQLWLHV >@ )RU DOO WKH
DIRUHPHQWLRQHG UHDVRQV UHVHDUFK LQ GHPHQWLD IRU
LQGLYLGXDOV OLYLQJ ZLWK PRGHUDWH WR VHYHUH GHPHQWLD LQ
KRVSLWDOV LV GLUHFWHG WRZDUGV GHOLYHULQJ LQQRYDWLYH
LQWHUYHQWLRQV WKDW UHGXFH EHKDYLRXU WKDW FKDOOHQJHV DQG
VXSSRUWVWKHLU4R/ 
 VR Technology in Dementia Care 
95 LQ PHQWDO KHDOWK FDUH KDV GHPRQVWUDWHG LWV SRWHQWLDO
WKURXJKGHFDGHVRIUHVHDUFKLQPDQ\DUHDVLQFOXGLQJSRVW-
WUDXPDWLF VWUHVV GLVRUGHU 376' >  @ HDWLQJ
GLVRUGHUV > @ DQG WUHDWPHQW RI SKRELDV > @ DV
ZHOODVLQGLYLGXDOVZLWKDXWLVP>@DQGVFKL]RSKUHQLD
>@:LWKLQHDFK'JHOGUHVHDUFKHUVKDYHH[SORUHGKRZ95
 FDQ EH EHQH'JFLDO WR WKH WDUJHW XVHUV DQG GLVWLQFWLYH 95
IHDWXUHV WKDW WUDGLWLRQDO LQWHUYHQWLRQVPD\QRWEHDEOH WR
R'IHU )RU H[DPSOH WKH PDLQ 95 IHDWXUH WKDW PDNHV LW




,Q UHFHQW\HDUV WKHUHKDYHEHHQHPHUJLQJ LQWHUHVWV LQ
XVLQJ 95 ZLWK 3:' DQG H[DPLQLQJ WKH XQLTXH IHDWXUHV
WKDW 95 FRXOG R'IHU WR WKLV SDWLHQW JURXS 0RVW 95
UHVHDUFKZLWKLQGHPHQWLDKDV IRFXVHGRQDVVHVVPHQWDQG
WUDLQLQJ RI VNLOOVZKLFK W\SLFDOO\GHFOLQHZLWK WKH FRXUVH
RI WKH GLVHDVH LQFOXGLQJ VSDWLDO QDYLJDWLRQ > @ DQG
D&?HQWLRQ>@)XUWKHUPRUH95KDVEHHQH[SORUHGDVD
WRRO IRU PHPRU\ WUDLQLQJ >@ DQG LPSURYLQJ IXQFWLRQDO
DXWRQRP\ VXFK DV FRRNLQJ DFWLYLWLHV >@ 6XEVHTXHQWO\
UHVHDUFK LQ GHPHQWLD KDV D&?UDFWHG VXEVWDQWLDO D&?HQWLRQ
ZLWKLQ WKH +&, FRPPXQLW\ HVSHFLDOO\ EHFDXVH RI WKH
VSHFL'JFQHHGVVXFKSRSXODWLRQUHTXLUHVGXHWRWKHGHFOLQH
LQ FRJQLWLYH IXQFWLRQV WKDW D'IHFWV WKH XVDELOLW\ DQG
DFFHSWDQFHRI95WHFKQRORJ\3ULRUVWXGLHVKDYHH[SORUHG
VXFK GHVLJQ UHTXLUHPHQWV ZKHQ GHYHORSLQJ 9LUWXDO
(QYLURQPHQWV 9(V H[SHULHQFHV LQ ERWK VHPL-LPPHUVLYH
DQG IXOO\ LPPHUVLYH PRGDOLWLHV > @ &iHVH VWXGLHV
GHPRQVWUDWHG WKH LPSRUWDQFH RI GHYHORSLQJ FRPSXWHU
JHQHUDWHG 9(V '-9(V WKDW LV FXVWRP WR SUHIHUHQFHV





WR YLVXDOLVH JHQHUDWH DQG WHVW '-9(V LV VXEVWDQWLDO DQG
WKHUHIRUHSODFHVDWLPHFRQVWUDLQWIRUGHSOR\PHQW6HFRQG
WKH FRVW FRQVWUDLQWV ZKHQ LW FRPHV WR RSHUDWLQJ VXFK
PHWKRGRORJLHV WRDZLGHUXVHZLWKLQ LQ-SDWLHQWVHUYLFH LV
FRQVLGHUDEOH %RWK PDMRU FRQVWUDLQWV FRXOG EHFRPH D
EDUULHUWRGHSOR\PHQW 
:HGHFLGHGWRWDNHDGL'IHUHQWDSSURDFKE\XVLQJr




D ʜ YLHZ 8VLQJ VXFK WHFKQLTXH XVHUV DUH DEOH ORRN
DURXQG E\ URWDWLQJ WKHLU KHDG DQG XSSHU ERG\
&RQVLGHULQJ WKH ZLGH VSUHDG XVH RI 95 LQ WKH FRQVXPHU
PDUNHW -9(V KDYH EHFRPH HDVLO\ DYDLODEOH DW ODUJH
TXDQWLWLHV DFURVVRQOLQHSODWIRUPV:HEHOLHYH WKDWXVLQJ
-9(VFRXOGUHGXFHWKHFRVWDQGGHYHORSPHQWWLPHDQG
E\ WKDW PDNH 95 PRUH UHDOLVWLFDOO\ GHSOR\DEOH ZLWKLQ D
KRVSLWDO PHGLXP DQG VWLOO EH DEOH WR SURYLGH D WDLORUHG
H[SHULHQFH 
&iHUHLVDORWWREHOHDUQWLQUHJDUGVWRWKHSRWHQWLDORI
GHSOR\LQJ 95 WHFKQRORJ\ ZLWKLQ PRUH FRPSOLFDWHG
KHDOWKFDUHVH&?LQJVVXFKDVORFNHGDQGVHFXUHKRVSLWDOV,Q
VXFK HQYLURQPHQWV WKH V\PSWRPV RI ODWHU VWDJHV RI
GHPHQWLD FRXOG EH PRUH FKDOOHQJLQJ IRU PHDQLQJIXO DQG
H'IHFWLYHXVHU LQWHUDFWLRQ$W WKHPRVW IXQGDPHQWDO OHYHO
ZH QHHGHG WR XQGHUVWDQG ZKHWKHU D +HDG 0RXQWHG
'LVSOD\ +0' ZRXOG EH WROHUDWHG E\ 3:' ZKR FDQ
H[KLELW EHKDYLRXU WKDW FKDOOHQJHV :H DOVR QHHGHG WR
H[DPLQH WKH XQLTXH IHDWXUHV RI 95 VR WKDW LW FDQ EH
GHSOR\HG VXFFHVVIXOO\ LQ WKH IXWXUH LQ ODUJHU VFDOH ,Q






3DUWLFLSDQWV ZHUH UHFUXLWHG IURP D ORFNHG SV\FKLDWULF
KRVSLWDO LQ WKH 8. WKDW VSHFLDOLVHV LQ SURJUHVVLYH
QHXURORJLFDO FRQGLWLRQV LQFOXGLQJGHPHQWLD&iHKRVSLWDO
SURYLGHV VSHFLDOLVW FDUH WR LQGLYLGXDOV ZKR PD\ SUHVHQW




ZLWK UHJDUGV WR LQGLYLGXDOۑV FDSDFLW\ WR FRQVHQW WR WKHLU
SDUWLFLSDWLRQFDSDFLW\DVVHVVPHQWVZHUHFRPSOHWHGXVLQJ
WKH ې0HQWDO &DSDFLW\ $FW 0&$  $VVHVVPHQW
&KHFNOLVWۑ >@ :KHUH LQGLYLGXDOV ZHUH GHHPHG WR ODFN
FDSDFLW\ D UHOHYDQW FRQVXOWHH ZDV LQYLWHG WR FRQVLGHU
SURYLGLQJFRQVHQWRQWKHLUEHKDOI 
 Study Design and Procedure 
&iHVWXG\GHVLJQHPHUJHGIURPULJRURXVGLVFXVVLRQVZLWK
H[SHUWVLQWKH'JHOGRIGHPHQWLDFDUHDQG+&,LQKHDOWKFDUH
DQG D FRPSOHWLRQ RI D V\VWHPDWLF UHYLHZ WKDW H[DPLQHG
WKH IHDVLELOLW\ RI 95 IRU LQGLYLGXDOV ZLWK PRGHUDWH WR
VHYHUHGHPHQWLD>@'DWDZDVFROOHFWHGRYHUDWZR-ZHHN
SHULRG DQG LQFOXGHG LQWHUYLHZV DQG TXDOLWDWLYH DQG
TXDQWLWDWLYH REVHUYDWLRQV )LUVW D FOLQLFDO UHVHDUFKHU
REVHUYHG3:'LQFDUHDVXVXDOIRUPLQXWHVSULRUWRWKH
95 VHVVLRQ DQG UHFRUGHG ۔SUH-H[SRVXUHە TXDQWLWDWLYH
PHDVXUHV &iHQ HVFRUWHG E\ D FDUHJLYHU 3:' ZHUH





PD[LPXP GXUDWLRQ ZDV VXJJHVWHG WR UHGXFH WKH ULVN RI
3:'KDYLQJDGYHUVHH'IHFWVRIXVLQJ95VXFKDVGL]]LQHVV
$&YHUZDUGV 3:' SDUWLFLSDWHG LQ D VHPL-VWUXFWXUHG
LQWHUYLHZ WKHQ UHWXUQHG WR FDUH DV XVXDO DQG WKH FOLQLFDO
UHVHDUFKHUREVHUYHGWKH3:'IRUPLQXWHVWRUHFRUGWKH
۔SRVW-H[SRVXUHە TXDQWLWDWLYH PHDVXUHV /DVWO\ WKH
FDUHJLYHU VXSSRUWLQJ WKH 3:' GXULQJ WKH LQWHUYHQWLRQ
SDUWLFLSDWHG LQ D VHPL-VWUXFWXUHG LQWHUYLHZ 8VLQJ WKH
VDPH SURFHGXUH WKH 3:' ZHUH LQYLWHG WR D VHFRQG
VHVVLRQ WZR ZHHNV ODWHU 'XULQJ WKH 95 VHVVLRQ D
 WHFKQLFDOUHVHDUFKHUPDQDJHGWKHHTXLSPHQWDQGUHFRUGHG
TXDOLWDWLYHREVHUYDWLRQVWKHQFRUURERUDWHGWKHQRWHVXVLQJ
WKH YLGHR UHFRUGLQJV RI WKH VHVVLRQV $V IRU ۔GXULQJ-
H[SRVXUHە TXDQWLWDWLYH PHDVXUHV WKH FOLQLFDO UHVHDUFKHU
ZDV RFFXSLHG ZLWK VXSSRUWLQJ WKH 3:' GXULQJ WKH
VHVVLRQ DQG WKHUHIRUH WKHPHDVXUHV ZHUH WDNHQ D&YHU WKH
VHVVLRQ E\ UHYLHZLQJ WKH YLGHR UHFRUGLQJV 2YHUDOO HDFK
VHVVLRQ ODVWHG DSSUR[LPDWHO\ DQ KRXU WR RQH DQG KDOI
KRXUVRQDYHUDJH 
 Participants 
2I WKH SRRO RI HOLJLEOH SDUWLFLSDQWV Q  ZLWKLQ WKH
KRVSLWDO3:'ZHUHGHHPHGWRKDYHFDSDFLW\WRFRQVHQW
DQG SURYLGHG FRQVHQW WR SDUWLFLSDWH DQG  FRQVXOWHHV
FRQVHQWHG RQ EHKDOI RI 3:' WKDW ZHUH GHHPHG WR ODFN
FDSDFLW\ WR FRQVHQW &iHUHIRUH WKH 'JQDO VDPSOH LQFOXGHG
HLJKW 3:'  PDOH  IHPDOH &iH PHDQ DJH ZDV 
\HDUV UDQJH - \HDUV 3ULPDU\ GLDJQRVHV LQFOXGHG
GHPHQWLD LQ $O]KHLPHUۑV GLVHDVH Q  XQVSHFL'JHG
GHPHQWLD Q  GHPHQWLD LQ +XQWLQJWRQۑV GLVHDVH Q 
PL[HG FRUWLFDO DQG VXEFRUWLFDO YDVFXODU GHPHQWLD Q 
DQG IURQWRWHPSRUDOGHPHQWLD Q  6HFRQGDU\GLDJQRVHV
LQFOXGHG UHFXUUHQW GHSUHVVLYH GLVRUGHU Q  GHSUHVVLYH
HSLVRGH Q RUJDQLFPRRGGLVRUGHU Q DQGSDUDQRLG
VFKL]RSKUHQLDQ  
&iH *OREDO 'HWHULRUDWLRQ 6FDOH *'6 >@ FRQVLVWV RI
VHYHQ VWDJHV RI FRJQLWLYH IXQFWLRQV LQ GHPHQWLD UDQJLQJ
IURP۔QRFRJQLWLYHGHFOLQHەWR۔YHU\VHYHUHFRJQLWLYH
GHFOLQHە ZDV XVHG WR DVVHVV SDUWLFLSDQWۑV FRJQLWLYH
IXQFWLRQV LQ GHPHQWLD &iH *'6 PHDQ VFRUH RI
SDUWLFLSDQWVZDVLQGLFDWLQJPRGHUDWHO\VHYHUHFRJQLWLYH
GHFOLQH ZLWK D PLQLPXP RI  LQGLFDWLQJ YHU\ PLOG
FRJQLWLYHGHFOLQHDQGDPD[LPXPRILQGLFDWLQJVHYHUH
FRJQLWLYH GHFOLQH 6L[WHHQ FDUHJLYHUV ZHUH UHFUXLWHG WR
VXSSRUW 3:' GXULQJ WKHLU 95 H[SRVXUH ZKRVH
SURIHVVLRQVLQFOXGHGQXUVLQJQ RFFXSDWLRQDOWKHUDS\
Q SV\FKRORJ\Q DQGSK\VLRWKHUDS\Q  
 VE Content Selection Process 
$ -PLQXWH ZRUNVKRS ZDV FRQGXFWHG DW D 6SHFLDOLVW
1HXUR-&DUH &RQIHUHQFH RUJDQLVHG DW WKH SDUWLFLSDWLQJ
KRVSLWDO $&?HQGHHV ZHUH D JURXS RI DSSUR[LPDWHO\ 
VSHFLDOLVWV VXFK DV FOLQLFDO SV\FKRORJLVWV SV\FKLDWULVWV
QXUVHVDQGPDQDJHUVZLWKLQGHPHQWLDKHDOWKFDUH'XULQJ
WKH ZRUNVKRS WKH UHVHDUFKHUV SUHVHQWHG DQ LQWURGXFWLRQ
WR 95 WHFKQRORJ\ DQG WKH UHVXOWV RI WKH V\VWHPDWLF
OLWHUDWXUH UHYLHZ >@ $&YHUZDUGV D&?HQGHHV VSOLW LQWR
WKUHH JURXSV DQG EUDLQVWRUPHG WKH W\SH RI 95 FRQWHQW
VXLWDEOH IRU 3:' $&?HQGHHV VXJJHVWHG WKH IROORZLQJ
FDWHJRULHV  7UDYHO JRRJOH PDSV FLWLHV DURXQG WKH
ZRUOGFUXLVH1DWXUH EHDFKZRRGODQGSDUN$UWV
([SHULHQFH PXVLF FLQHPD PXVHXP  +REELHV DQG
6SRUWV IRRWEDOO 'JVKLQJJROIERZOLQJ6RFLDO SXE
+RPH NLWFKHQZRUNVKRS DQGJDUGHQ  3HWV SXSSLHV
NL&?HQV  3DWLHQW-&XVWRP &RQWHQW HJ &KULVWPDV RU D
WKDQNVJLYLQJ FRQWHQW ZLWK WKH IDPLO\ ORFDWLRQV IURP
HDUOLHUOLIH 
&iURXJK WKH ZRUNVKRS DQG EDVHG RQ WKH WHFKQLFDO
H[SHULHQFHRIWKHUHVHDUFKHUVLQWKH+&,'JHOGZHFULWLFDOO\
GLVFXVVHG DQG DJUHHG RQ WKH IROORZLQJ H[FOXVLRQ FULWHULD
WKDWZDVXVHGWRLGHQWLI\SRWHQWLDO-9(V5HVROXWLRQ
OHVV WKDQ .  WR DYRLG FRPSURPLVLQJ
UHVROXWLRQ TXDOLW\ RI FRQWHQW  6XGGHQ WUDQVLWLRQV
EHWZHHQVFHQHVWRDYRLG3:'EHLQJVWDUWOHGRUFRQIXVHG
 0RYLQJ VKDNLQJ XQVWDEOH FDPHUD UHFRUGLQJ WR DYRLG
LQGXFLQJ PRWLRQ VLFNQHVV  $QLPDOV RU SHRSOH WKDW DUH
FORVHWRWKHFDPHUDWKDWPD\EHSHUFHLYHGDVVWDUWOLQJRU
VFDU\  1HJDWLYHO\ KLJK DURXVLQJ FRQWHQW WKDW PD\ EH
SHUFHLYHG DV VWDUWOLQJ RU VFDU\  $XGLDO FRQWHQW WKDW LV
QRW FRQVLVWHQW WR WKH YLVXDO FRQWHQW DLPLQJ WR SURYLGH
FRKHUHQW DXGLDO-YLVXDO IHHGEDFN DQG DYRLG GLVWUDFWLRQ 
$XGLDO FRQWHQW WKDW LV SHUFHLYHG ORXG ORZ RU QRLV\ 
([SOLFLWDXGLDOQDUUDWLRQDVLWLVLPSRUWDQWIRUWKH3:'WR
KHDU WKH FDUHJLYHUۑV GLUHFWLRQV DQG SURPSWV ZKLOVW XVLQJ
95  &RPSXWHU JHQHUDWHG FRQWHQW RU VSHFLDO H'IHFWV
DGGHG RQWR -9( GXH WR WKH ODFN RI HYLGHQFH RQ WKH
H'IHFWVWKLVW\SHRIFRQWHQWFRXOGKDYHRQ3:'%DVHGRQ
WKHVH FULWHULD ZH LGHQWL'JHG WKH IROORZLQJ QXPEHU RI
YLGHRV ZLWKLQ HDFK FDWHJRU\  7UDYHO Q   1DWXUH
Q   $UWV ([SHULHQFH Q   +REELHV DQG 6SRUWV
Q   6RFLDO ([SHULHQFH Q   +RPH ([SHULHQFH
Q  3HWV Q 6L[ UHVHDUFKHUV WKUHHRIZKLFKKDYH
DQH[WHQVLYHFOLQLFDOH[SHULHQFHZLWK3:'GLVFXVVHGDQG
UDWHG WKHYLGHRV LQGHSHQGHQWO\  LQFOXGH -H[FOXGHRU
QRWVXUH&iHKLJKHVW UDWHGYLGHRVZHUH WKHFDWKHGUDO
IRUHVW VDQG\ EHDFK URFN\ EHDFK DQG FRXQWU\VLGH DQG
ZHUH WKHUHIRUH LQFOXGHG LQ WKH VWXG\ 6QDSVKRWV RI WKHVH
9(VDUHGLVSOD\HGLQ'JJXUH 
 
)LJXUH  Snapshots of the VEs that were offered to the 
participants 
  Equipment 
&iH 6DPVXQJ *HDU 951+0' SDLUHG ZLWK D 6DPVXQJ
*DOD[\ 6 PRELOH SKRQH ZDV XVHG WR VWUHDP WKH DXGLDO
DQG YLVXDO FRQWHQW &iH 6DPVXQJ *HDU 95 LV D ZLUHOHVV
+0' WKDW FDQ EH XVHG KDQGV-IUHH XVLQJ LWV -SRLQW
KDUQHVV KHDG VWUDS DQG IHDWXUHV RSWLFDO OHQV ZLWK D ʜ
)LHOG RI 9LHZ &iH FRPELQHG ZHLJKW RI WKH +0' 
JUDPV DQG SKRQH  JUDPV LV  JUDPV &iH 95
FRQWHQW ZDV ZLUHOHVVO\ VWUHDPHG WR DQ H[WHUQDO ODSWRS
VFUHHQPLUURULQJWKHXVHUۑVUHDO-WLPH9(ۑVYLHZLQJDQJOH
DOORZLQJ FDUHJLYHUV WR SURYLGH UHOHYDQW SURPSWV DQG
VXSSRUW GXULQJ WKH H[SRVXUH $ YLGHR FDPHUD ZLWK D
WULSRGZDVXVHGWR'JOPLQGLYLGXDOVGXULQJWKH95VHVVLRQ
DQG D GLFWDSKRQH ZDV XVHG ZKHQ LQWHUYLHZLQJ DOO
SDUWLFLSDQWV $ ODPLQDWHG $ SDSHU 9( PHQX ZDV
SUHVHQWHG WR WKH SDUWLFLSDQW DW WKH EHJLQQLQJ RI WKH
VHVVLRQ ZKLFK LQFOXGHG SLFWXUHV DQG WLWOHV RI WKH 'JYH
GL'IHUHQW9(RSWLRQVWKH\FRXOGFKRRVHIURP  
 Data Collection and Analysis 
$ FOLQLFDO UHVHDUFKHU ZKR LV H[SHULHQFHG LQ XVLQJ WKH
REVHUYDWRU\LQVWUXPHQWVUHFRUGHGWKHIROORZLQJPHDVXUHV
IRUSUHGXULQJDQGSRVW95H[SRVXUH2YHUW$JJUHVVLRQ
6FDOH-0RGL'JHG IRU 1HXURUHKDELOLWDWLRQ 2$6-015 >@
WKLV VFDOH UHFRUGV GL'IHUHQW W\SHV DQG VHYHULW\ RI
DJJUHVVLRQ FDWHJRULHV YHUEDO DJJUHVVLRQ SK\VLFDO
DJJUHVVLRQ DJDLQVW REMHFWV SK\VLFDO DJJUHVVLRQ DJDLQVW
VHOI DQG SK\VLFDO DJJUHVVLRQ DJDLQVW RWKHUV  2EVHUYHG
(PRWLRQ5DWLQJ6FDOH2(56>@WKHVFDOHPHDVXUHVWKH
WLPH VSHQW H[SUHVVLQJ 'JYH D'IHFW W\SHV RI HPRWLRQV
SOHDVXUH DQJHU DQ[LHW\ VDGQHVV DQG JHQHUDO DOHUWQHVV
5DWLQJVDUHPHDVXUHGRQD/LNHUWVFDOH  QHYHU 
VHFRQGV -VHFRQGV -PLQXWHV !PLQXWHV
DQG QRWLQYLHZ 
6HPL-VWUXFWXUHG LQWHUYLHZV ZHUH FRQGXFWHG E\ WZR
UHVHDUFKHUV +RZHYHU LQ VRPH LQVWDQFHV DQ H[SHULHQFHG
FDUHJLYHU ZKR ZDV IDPLOLDU ZLWK WKH SDUWLFLSDQWۑV
EDFNJURXQG ZDV VRXJKW WR VXSSRUW IDFLOLWDWLQJ WKH
LQWHUYLHZZKHQEDUULHUV LQ FRPPXQLFDWLRQ LH FRJQLWLYH
LPSDLUPHQW RWKHU PHGLFDO LVVXHV DURVH ,QWHUYLHZV ZLWK
3:'DLPHG WR UH'KHFWRQ WKHLU H[SHULHQFHXVLQJ95RYHU
WHFKQRORJ\ DFFHSWDQFH SUHVHQFH DQG HPRWLRQDO D'IHFW
6RPH RI WKH TXHVWLRQV ZHUH FRQVWUXFWHG EDVHG RQ WKH
8VDELOLW\ (YDOXDWLRQ LQ ,QGXVWU\ &hHVWLRQQDLUH >@ DQG
3UHVHQFH &hHVWLRQQDLUH >@ )RU 3:' ZKR DUH DEOH WR
HODERUDWHO\H[SUHVVWKHLUDQVZHUVTXHVWLRQVZHUHDVNHGLQ
DQ RSHQ-HQGHG QDWXUH WR DOORZ GLVFXVVLRQV $ VLPSOL'JHG
YHUVLRQ ZDV DGRSWHG IRU 3:' ZKR EHVW UHVSRQG WR
TXHVWLRQV WKDW DUH VLPSOH DQG FORVHG-HQGHG )LQDOO\ WR
HQVXUH WKH UHOLDELOLW\ RI WKH DQVZHUV WKH VDPH TXHVWLRQV
ZHUHDVNHGPRUH WKDQRQFHDQGVRPHWLPHV LQDGL'IHUHQW
IRUPDW ,QWHUYLHZV ZLWK FDUHJLYHUV DLPHG WR UH'KHFW RQ
                                                                
1 https://www.samsung.com/global/galaxy/gear-vr/ 
WKHLUREVHUYDWLRQVRIWKH3:'XVLQJ95DQGVRXJKWWKHLU
SURIHVVLRQDORSLQLRQRQ WKHXVDELOLW\RI95 LQ WKH ORFNHG
KRVSLWDO HQYLURQPHQW $OO LQWHUYLHZV ZHUH WUDQVFULEHG
YHUEDWLPE\WZRUHVHDUFKHUV 
&hDOLWDWLYHREVHUYDWLRQVZHUHDOVRWDNHQE\DWHFKQLFDO
UHVHDUFKHU ZKR ZDV GHGLFDWHG GXULQJ WKH VHVVLRQV WR
UHFRUG REVHUYDWLRQV &iH DLP RI WKHVH REVHUYDWLRQV ZHUH
WR UHFRUG DQ\ SK\VLFDO LQWHUDFWLRQ SDUWLFLSDQWV KDG ZLWK
WKH+0'WKHLUEHKDYLRXUDOUHVSRQVHVUHDFWLRQVDQGIDFLDO
H[SUHVVLRQV LQ UHVSRQVH WR WKH 95 H[SHULHQFH
)XUWKHUPRUH WKH QRWHV FDSWXUHG WKH LQWHUDFWLRQ EHWZHHQ
3:'FDUHJLYHUVDQGWKH+0'DVZHOODVH[SORUHGKRZ
WKHWHFKQRORJ\FRXOGEHGHVLJQHGDQGHQKDQFHGWREHVW'JW
VXFK LQWHUDFWLRQ LQ D ORFNHG FDUH HQYLURQPHQW &iH
REVHUYDWLRQ QRWHV ZHUH WKHQ YHUL'JHG DQG FRUURERUDWHG
ODWHU XVLQJ WKH YLGHR UHFRUGLQJ WKHQ E\ WZR UHVHDUFKHUV
LQGHSHQGHQWO\ WR JDLQ DQ RYHUDOO XQGHUVWDQGLQJ DQG WR
HQVXUHUHOLDELOLW\RIWKHREVHUYDWLRQV 
&iH 'JQGLQJV ZHUH GUDZQ XVLQJ WKHPDWLF DQDO\VLV D
PHWKRG XVHG IRU LGHQWLI\LQJ LQWHUSUHWLQJ DQG UHSRUWLQJ
SD&?HUQV ZLWKLQ GDWDVHWV >@ 2YHUDOO WKH 'JQGLQJV ZHUH
RUJDQLVHG SUHVHQWHG DQG GLVFXVVHG WR DQVZHU WKH
IROORZLQJ TXHVWLRQV ۔:KDW SRWHQWLDO EHQH'JWV FRXOG 95
H[SHULHQFHVKDYHZLWKLQDORFNHGKRVSLWDOHQYLURQPHQW"ە
۔KRZFRXOG WKHVH H[SHULHQFHVEHGHVLJQHG WREHQH'JW WKLV
SDWLHQWJURXS"ەDQG۔ZKDWDUHWKHGHSOR\PHQWFKDOOHQJHV
WKDWZHQHHG WRDGGUHVV IRU VXFFHVVIXO LPSOHPHQWDWLRQ"ە
7R DQVZHU WKH UHVHDUFK TXHVWLRQV SD&?HUQV LQ WKH GDWD
ZHUH FRGHG WKHQ UH'JQHG LQWR WKHPHV )LQDOO\ WR IXUWKHU
UH'JQH DQG YHULI\ WKH WKHPHV WKUHH H[SHUW FOLQLFDO
SV\FKRORJLVWVLQWKH 'JHOGRIGHPHQWLDKHDOWKFDUHDQGWZR
H[SHUWV LQ +&, IRU KHDOWKFDUH FULWLFDOO\ GLVFXVVHG DQG
UHYLHZHGHDFKWKHPHDQGXQGHUO\LQJFRGHVWRJHWKHU&iH
SULPDU\UHVRXUFHRIGDWDSUHVHQWHGLQWKLVSDSHULVEDVHG
RQ REVHUYDWLRQ QRWHV 3DVVDJHV ZHUH TXRWHG IURP RXU
QRWHVD&YHUWKH\KDGEHHQYHUL'JHGXVLQJYLGHRUHFRUGLQJV
:H RFFDVLRQDOO\ XVHG TXRWHV IURP WKH WUDQVFULEHG
LQWHUYLHZV ZKHQ QHHGHG WR SURYLGH FRQWH[W DQG
LOOXVWUDWLRQRIWKH'JQGLQJV 
 FINDINGS AND DISCUSSION 
&iUHH PDLQ WKHPHV ZHUH LGHQWL'JHG DV D UHVXOW RI WKH
WKHPDWLF DQDO\VLV D WKHDSSHDORI VOLSSLQJ LQWR DYLUWXDO
ZRUOGEPXOWL-GLPHQVLRQDOEHQH'JWVDQGFDKROLVWLFXVHU-












































 The Appeal of Slipping into a Virtual World 
:KHQ DVVHVVLQJ WKH SRWHQWLDO RI 95 ZLWKLQ UHVWULFWHG
KRVSLWDOV RU LQ ORQJ-WHUP FDUH IDFLOLWLHV LW LV HVVHQWLDO WR
XQGHUVWDQG ZKDW XQLTXH DVSHFWV RI D YLUWXDO H[SHULHQFH
PDNHV 95 WHFKQRORJ\ YLDEOH DQG YDOXDEOH &iUHH VXE-
WKHPHVZHUH LGHQWL'JHGDYLUWXDORXWUHDFKIRUDSHUVRQDO
VSDFH E HQJURVV D&?HQWLRQ DQG HPSRZHU DXWRQRPRXV
H[SHULHQFHVDQGFDSRUWDEOHH[SHULHQFH 
 9LUWXDO 2XWUHDFK IRU D 3HUVRQDO 6SDFH  &iHUH LV
H[WHQVLYHUHVHDUFK LQSUHYHQWLQJYLROHQFHDQGDJJUHVVLRQ
LQ SV\FKLDWULF VHUYLFHV GXH WR WKH VLJQL'JFDQW FRQFHUQV
WRZDUG WKH KHDOWK DQG VDIHW\ RI WKH SDWLHQWV DQG
FDUHJLYHUV >@ &OLQLFDO SUDFWLFH KDV PRYHG IURP
UHVWULFWLYH DSSURDFKHV WR PDQDJH ULVN VXFK DV VHFOXVLRQ
SODFHPHQWRIDSDWLHQWLQDQDUHDZKHUHWKHSDWLHQWLVQRW
DOORZHG WR OHDYH RU UHVWUDLQW DGPLQLVWHULQJ PHFKDQLFDO
SKDUPDFRORJLFDO RU PHGLFDO LQWHUYHQWLRQV WRZDUGV OHVV
UHVWULFWLYH DSSURDFKHV ZKHQ SRVVLEOH &iHVH DSSURDFKHV
LQFOXGHV SUHYHQWLYH LQWHUYHQWLRQV E\ LGHQWLI\LQJ DQG
DGGUHVVLQJ WKH WULJJHUV WR EHKDYLRXUV RU GHYHORSLQJ
LQWHUYHQWLRQV WKDW DLPV WR UHGXFH WKHVH EHKDYLRXUV RQFH
WKH\ KDG GHYHORSHG >@&iH ERG\ RI UHVHDUFK LGHQWL'JHG
WKHKRVSLWDOSK\VLFDOHQYLURQPHQWDVRQHIDFWRUWKDWD'IHFW
WKH EHKDYLRXU RI SDWLHQWV LQFOXGLQJ EHKDYLRXU WKDW
FKDOOHQJHV DQG DJJUHVVLRQ 6XFK HQYLURQPHQW GHVLJQ
IDFWRUV FRXOG LQFOXGH VSDFHGHQVLW\ DQGH[FHVVLYH VWLPXOL
VXFKDVWKHDFWLYLW\OHYHOZLWKLQWKHKRVSLWDO>@,QVXFK
FDVHVVWXGLHVVXJJHVWVWKDWRQHRIWKHPRVWH'IHFWLYHQRQ-
SKDUPDFRORJLFDO LQWHUYHQWLRQV LQ GH-HVFDODWLQJ SDWLHQWV
LQFOXGHFDUHJLYHUV UH-GLUHFWLQJSDWLHQWV WRD ORZVWLPXOXV
HQYLURQPHQW DQG WDNLQJ DFWLRQ LQ FKDQJLQJ DQWHFHGHQW
FRQGLWLRQ WKDW PLJKW KDYH HOLFLWHG WKH DJJUHVVLYH
EHKDYLRXU>@ 
2EVHUYDWLRQVVKRZVWKDW95FRXOGEHXWLOL]HGWRFUHDWH
D SULYDWH LVRODWHG VSDFH &iURXJK WKLV VSDFH 3:' FDQ
PRPHQWDULO\ ۔HVFDSHە WKH UHDOLW\ RI WKH KRVSLWDO ZKLOVW
UHFHLYLQJ WKHQHFHVVDU\VXSSRUW IURPWKHFDUHJLYHUV2XU
REVHUYDWLRQV VXJJHVW WKDW WKLV FRXOGEHHVSHFLDOO\KHOSIXO
LQUHGXFLQJEHKDYLRXUWKDWFKDOOHQJHV8VLQJ2$6-015D
WRWDO RI HLJKW DJJUHVVLYH EHKDYLRXUV ZHUH REVHUYHG DQG
UHFRUGHG WKURXJKRXW WKH WZR-ZHHN VWXG\ 2I WKRVH
EHKDYLRXUVVHYHQEHKDYLRXUVZHUHREVHUYHGSUH-H[SRVXUH
WR95 ]HURGXULQJ DQGRQHSRVW-H[SRVXUH$OWKRXJKZH
GLG QRW REVHUYH PDQ\ DJJUHVVLYH EHKDYLRXUV RYHUDOO
ZKLFKPD\LQSDUWKDYHEHHQGXHWRWKHVPDOOVDPSOHVL]H
DJJUHVVLRQ ZDV QRW REVHUYHG ZKLOVW XVLQJ 95 DQG WKH









OHDYH WKH URRP KRZHYHU ZKHQ &* >FDUHJLYHU@




WKLV 3:' FRXOG EHFRPH DJLWDWHG HDVLO\ DQG \HW
VXUSULVLQJO\ KH WROHUDWHG 95 DQG XVHG LW IRU WKH
PD[LPXPSHULRGک>3:'2EVHUYDWLRQV2@ 
,WLVDVLI95۔WHOHSRUWHGەWKH3:'WRDORZVWLPXOXVZRUOG
DQG LVRODWHG WKHP IURP WKH SK\VLFDO ZRUOG ZKLFK
FRQWDLQHG HOHPHQWV WKDW FRXOG KDYH WULJJHUHG WKHLU
DJJUHVVLYH EHKDYLRXU 8QOLNH RWKHU QRQ-LPPHUVLYH RU
VHPL-LPPHUVLYH GHYLFHV WKDW DUH QRUPDOO\ DYDLODEOH RQ
ZDUGV VXFK DV D WHOHYLVLRQ VHW ZKHUH 3:' FRXOG VWLOO EH
GLVWUDFWHGE\WKHKLJKVWLPXOXVVXUURXQGLQJ95LVFDSDEOH
RI SK\VLFDOO\ LVRODWLQJ 3:' IURP WKH SK\VLFDO ZRUOG
LQVWDQWO\ZLWKRXWKDYLQJWRSK\VLFDOO\UHPRYHWKHPIURP




KLJK OHYHO RI SUHVHQFH GXULQJ WKH LQWHUYLHZV UHSRUWLQJ
WKDWLWIHOW۔UHDOەRU۔OLNHWKH\ZHUHLQWKHUHە 
ڨ, ZDV TXLWH KDSS\ WR EH RQ P\ RZQک>3:'
,QWHUYLHZ@ 
 
ڨ,W PRYHV ZKHQ \RX PRYH \RX IHHO OLNH \RXڥUH
ZLWKLQLW,JXHVV<RXFDQڥWVHHWKH>SK\VLFDO@URRP
WKDW \RXڥUH DFWXDOO\ LQ VR \RX DUH LQ WKDW SLFWXUH
>9(@ک>&*,QWHUYLHZ@ 
                                                                
2 PWD= person with dementia, CG= caregiver, source: observation notes 
or interview transcript, week: 1 or 2. 
 :H EHOLHYH WKDW WKH VHQVH RI LVRODWLRQ LQ 95 FRXSOHG
ZLWK D VXLWDEOH 9( FRXOG SURYLGH D ۔VRRWKLQJ H'IHFWە IRU
WKRVH ZKR DUH DJLWDWHG &iLV ZDV DOVR QRWLFHG E\
FDUHJLYHUVDQGVRPHH[SUHVVHGWKHLUGHVLUHWRWU\XVLQJ95
IRUGH-HVFDODWLRQLQWKHIXWXUH 
ڨ,WZDV UHOD[LQJ IRUKLP VRPH DV D QXUVH , WKLQN
WKDW ,ڥP >JRLQJ WR@ XVH LW LI VRPHRQH LV GLVWUHVVHG
>ڲ@,FDQVHHWKHWULJJHUFRPLQJ,FDQWDNHKLPLQ
WKHTXLHWHQYLURQPHQW>9(@DQGZHFDQJRWKURXJK
WKLV DV D VHVVLRQ , WKLQN WKDW PD\ JHW VRPHERG\
PRUHUHOD[HG>ڲ@VRKHڥVLQVLGH>WKH9(@ZKHQ\RX
GLVWUHVVHG LQ \RXU PHQWDO VWDWH \RX KDYH
VRPHWKLQJ WKHUH WR IRFXV RQ LW WKDW ZLOO GLVWUDFW
\RXU PLQG PDNH \RX PRUH UHOD[HGک>&*
,QWHUYLHZ@ 
,QIDFWWKLVSRWHQWLDOEHQH'JWRI95LVQRWWRRIRUHLJQWR
WKH H[LVWLQJ ERG\ RI OLWHUDWXUH 95 KDV EHHQ XVHG DV D
GLVWUDFWLRQ WHFKQLTXH LQ GL'IHUHQW DUHDV LQFOXGLQJ SDLQ




WR DOOHYLDWH WKH XVHUVۑ SK\VLFDO SDLQ +RZHYHU WR RXU
NQRZOHGJH QRQH H[DPLQHG WKH FRQWH[W RI ۔HVFDSLVPە LQ
95 DV DQ DQFKRU WR UHJXODWH RQHۑV HPRWLRQV WKURXJK
LPPHUVLYH SHUVRQDO VSDFHV IRU LQGLYLGXDOV ZKR DUH LQ
ORQJ-WHUP FDUH 2XU REVHUYDWLRQV VHHP WR SRLQW WR WKH
SRVVLELOLW\ RI XWLOLVLQJ 95 IRU WKLV SXUSRVH KRZHYHU
IXUWKHU LQ-GHSWK UHVHDUFK LV QHHGHG WR H[DPLQH ZKHWKHU
3:'ZLOOWROHUDWHXVLQJ95DWWKHPRPHQWZKHQWKH\DUH
DJJUHVVLYH 
 (QJURVV $࢔HQWLRQ DQG (PSRZHU $XWRQRPRXV
([SHULHQFHV$NH\FKDOOHQJHZKHQGHVLJQLQJDFWLYLWLHVLQ
JHQHUDO DQG UHFUHDWLRQDO LQWHUYHQWLRQV VSHFL'JFDOO\ IRU
3:'LVWRHQJDJHDQGVXVWDLQWKHLUD&?HQWLRQDQGLQWHUHVW
IRU D PHDQLQJIXO SHULRG RI WLPH &iH 'KXFWXDWLRQ RI
FRJQLWLYH LPSDLUPHQW LV D PDUNHG GH'JFLW RI D GHPHQWLD
GLDJQRVLVZKLFKFRQWULEXWHVWRGL'LFXOWLHVLQPDLQWDLQLQJ
D&?HQWLRQ DQG VWUXJJOHV WR GHDFWLYDWH LUUHOHYDQW VWLPXOL
>@:HIRXQGWKURXJKRXUREVHUYDWLRQVWKDW95ZDVDEOH
WR VXVWDLQ WKH D&?HQWLRQ RI 3:' ZKHWKHU WKDW ZDV
WKURXJK۔WKRURXJKH[SORUDWLRQەRIDVLQJOH9(RU۔VXU'JQJ
WKURXJKە YDULRXV 9(V ZLWKLQ RQH VHVVLRQ &iH HDVH RI
FKDQJLQJWKH9(DOORZHG3:'WREHTXLFNO\۔WUDQVSRUWHGە
WRGL'IHUHQWH[SHULHQFHVZKLFKZDVSDUWLFXODUO\XVHIXOIRU
3:' ZKR KDG D VKRUW D&?HQWLRQ VSDQ DQG FRXOG ORVH
LQWHUHVWLQRQHYLUWXDOVSDFHTXLFNO\ 




VKH ZHQW EDFN WR WKH PHQX DQG VR RQ ,W DSSHDUV
WKDWKDYLQJPXOWLSOH9(VZLWKWKHPHQXLQIURQWRI
KHUWKHHQWLUHWLPHDVZHOODVEHLQJDEOHWRVHWXS
WKH 9(V VZLࡄO\ FRQWLQXHG WKH PRPHQWXP RI
HQJDJHPHQW HYHQ ZKHQ WKH 3:' KDG D VKRUW




1RQHWKHOHVV LW LV LPSRUWDQW WR QRWH WKDW WKH PHDVXUH RI
VXFFHVVRIDVHVVLRQZLWK3:'LVYHU\ LQGLYLGXDOLVHGDQG
WKDW WKH TXDOLW\ RI WKH WLPH VSHQW LQ 95 LV R&YHQ PRUH
LPSRUWDQWWRWKHOHQJWKRIWLPHVSHQW)RUH[DPSOHIRUDQ
LQGLYLGXDOZKRPD\'JQGHQJDJHPHQWLQDFWLYLWLHVRIGDLO\




GLGQRW HQJDJHPXFKRU WKH WLPH VSHQW LQ95ZDV
VKRUW KRZHYHU WRGD\ KH H[SORUHG WKH 9( RQ KLV
RZQLQPXOWLSOHRFFDVLRQVZKLFK LV LQFRPSDULVRQ
WR ODVW VHVVLRQ DQ DFKLHYHPHQW RQ LWV RZQ
SDUWLFXODUO\ IRU D 3:' ZKR SUHVHQWV ZLWK
DSDWK\ک>3:'2EVHUYDWLRQV@ 
2QH DVSHFW WKDW FRXOG KDYH FRQWULEXWHG WR DQ DFWLYH
SURORQJHGLQWHUDFWLRQLVWKHHOHPHQWRIVXUSULVHLQ95,WLV
FUXFLDO WR FODULI\ WKDW WKH 9(V XVHG GLG QRW LQFOXGH DQ\
TXLFN PRWLRQV RU VXGGHQ DSSHDUDQFH RI YLVXDO HOHPHQWV
&iHUHIRUH WKH HOHPHQW RI VXUSULVH LQ WKLV FDVH UHIHUV WR
HOHPHQWV WKDW DUH QRW DFFHVVLEOH ZLWKLQ WKH KRVSLWDO RU
VRPHWKLQJWKH3:'GLGQRWH[SHFWWRVHHLQWKH9( 
ڨ+HJLJJOHGZKLOVWVD\LQJڤ,WKLQNLWڥVDFRZ\HVLW
LV LWڥV PRYLQJ >WKH FRZ@ , WKLQN LWڥV D FRZ &*
UHVSRQGHGڤ\HDK"ڥKHUHSOLHGڤ\HVLW LV ,WڥVPRYLQJ
ZLWK LWV IURQW OHJV DQG EDFN OHJV LWڥV D
FRZڥک>3:'2EVHUYDWLRQV@ 
+DYLQJ WKH DXWRQRP\ WR FKRRVH WKH9(DOVR VHHPV WR
KDYH FRQWULEXWHG WR WKH 3:'ۑV LQWHUHVW LQ WKH 95
H[SHULHQFH DV LW ZDV ۔WKHLUە FKRLFH DQG LW SLTXHG WKHLU
LQWHUHVW DW WKH WLPH ,Q WKH VWXG\ 3:' ZHUH LQYLWHG WR
VLPSO\ H[SORUH DQ RSHQ 9( VSDFH LH ZLWKRXW KDYLQJ WR
SHUIRUP VSHFL'JF WDVNV LQ ZKLFK WKH\ HQJDJHG LQ RSHQ-
HQGHGGLVFXVVLRQVZLWKFDUHJLYHUV 
ڨ3:' ,W >9(@ UHPLQGV \RX RI VRPH RI WKH SODFHV
,ڥYH EHHQ WR >JLJJOHV@ &* 6R ZKDW SODFHV GRHV LW
UHPLQG\RXRࣉ"3:'>FRXQWU\QDPH@&5>FRXQWU\




&iH RSHQ VSDFH ZLWKLQ WKH 9( SURYLGHG WKH 3:' WKH
DXWRQRP\ WR VWHHU WKH HQJDJHPHQW DQG FRQYHUVDWLRQ LQ
WKHGLUHFWLRQWKDWWKHLQGLYLGXDOIHOWOLNHDWWKHWLPH6XFK
 VKDUHGWKRXJKWVUDQJHGIURPSHUVRQDODQGHPRWLRQDO OLIH
HYHQWV WR WKHLU LQQHU IHHOLQJV DQG UH'KHFWLRQV &iLV LV
HVSHFLDOO\ EHQH'JFLDO WR VXFK SDWLHQW JURXS ZKHUH 3:'
PD\QR ORQJHU H[HUFLVH H[KDXVWLYH DXWRQRPRXV OLIHVW\OHV
LQ WKHLU GDLO\ OLYLQJ ZLWKLQ D ORFNHG SV\FKLDWULF KRVSLWDO
PHGLXP DXWRQRPRXV H[SHULHQFHV FRXOG EHFRPH PRUH
YDOXDEOH 
$3RUWDEOH([SHULHQFH,QFRQWUDVW WRGHSOR\LQJ95
LQ RWKHU VH&?LQJV ZH QHHGHG WR XQGHUVWDQG WKH ORFNHG
KRVSLWDOVۑ VWUXFWXUH DQG UHVWULFWLRQV DV DQ DGGLWLRQDO
FKDOOHQJH WR GHVLJQ DQG LPSOHPHQWDWLRQ &iHUH DUH D
QXPEHURIZDUGVZLWKLQWKHORFNHGKRVSLWDOHDFKIRFXVLQJ
RQ GL'IHUHQW OHYHOV RI FDUH DQG GLDJQRVLV &iH W\SH RI
UHVWULFWLRQV SXW LQ SODFH DUH EDVHG RQ WKH ULVN HDFK
LQGLYLGXDO SRVH WR WKHPVHOYHV DQGRU RWKHUV +HQFH





ڨ:LWK WKLV 3:' ZH KDG WR FRQGXFW WKH VHVVLRQ DW
WKHLU OLYLQJ VSDFH DV SHU WKH KRVSLWDO SURWRFRO
:KLFKPHDQWZH FDUULHG WKH HTXLSPHQWDQG VHW LW
XS RQ WKH VSRW )XUWKHUPRUH WKLV 3:' KDV D
WHQGHQF\ WR EH VKRUW WHPSHUHG DQG FDQ HDVLO\





GXH WR ODFN RI PRELOLW\ LOO KHDOWK RU R'IHQFH-UHODWHG
EDFNJURXQG ,QDFFHVVLELOLW\ FRXOG DOVR UHIHU WR KDYLQJ
HQYLURQPHQWV WKDW DUH XQDYDLODEOH GXH WR XQFRQWUROOHG
IDFWRUV OLNH ZHDWKHU ORFDWLRQ DYDLODELOLW\ RU SODFHV RI
LQWHUHVWLQWKHSDVWZKLFKQRORQJHUH[LVW 
ڨ:HOO HVSHFLDOO\ LQ DQ HQYLURQPHQW OLNH WKLV \RX
FDQڥWJHWWKHPWRDIRUHVWZDONHYHU\GD\\RXFDQڥW
JHWWKHPWRDEHDFKHYHU\GD\\RXFDQڥWJHWWKHP
WRD FDWKHGUDO HYHU\GD\DQG LWڥV DV FORVH WR WKRVH
HQYLURQPHQWV WKDW WKH\ FDQ WKHQ JHW WR UHJXODUO\
6RLWڥVGH&ἀnLWHO\EHQH&?FLDOIRUWKHPEHFDXVH,PHDQ
>3:'@ ZRXOGQڥW KDYH VHHQ WKH ORYHO\ FRXQWU\VLGH
WRGD\ LI LW KDGQڥW RI EHHQ YLUWXDO UHDOLW\ >ڲ@
ZDONLQJ LV PRUH GL&?FXOW VR KH FDQڥW DFFHVV WKRVH




VRPH LQGLYLGXDOV WR FKRRVH WR H[SORUH WZR RU PRUH 9(V
ZLWKLQ WKH VDPH VHVVLRQ ZKLOVW RWKHUV GHFLGHG WR JR
WKURXJK WKH 9( H[SHULHQFHV RQH E\ RQH LQ GL'IHUHQW
VHVVLRQV 2QH 3:' FKRVH WKH VDPH 9( LQ ERWK VHVVLRQV
ZKLFK KLJKOLJKWV DQRWKHU LPSRUWDQW IHDWXUH LQ 95
JHQHUDWLQJ FRQVLVWHQW H[SHULHQFHV &DUHJLYHUV H[SUHVVHG
WKHSRWHQWLDORI95EULQJLQJH[SHULHQFHVWKDWPLJKWQRWEH
UHSURGXFLEOHLQUHDOOLIHVXFKDVH[SHULHQFHVIURPWKHSDVW
RUDFWLYLWLHV3:' ORYHGEXWFDQQRWGRZLWKLQ WKH ORFNHG
KRVSLWDO HQYLURQPHQW %RWK RI ZKLFK FRXOG EH HQMR\DEOH
DQGVWLPXODWLQJ 
ڨ8VLQJLWLWVHOI>95@IRUWUDQVSRUWLQJWKHPEDFNWR
GD\V JRQH E\ >ڲ@ , WKLQN LW ZRXOG EH TXLWH JRRG
TXLWHEHQH&?FLDOک>&*,QWHUYLHZ@ 
 
ڨ(VSHFLDOO\ VWX&; OLNH WKH EHDFK IRU LQVWDQFH WKH\
PLJKW KDYH KDG D SUHYLRXV ORYH RI JRLQJ WR WKH
EHDFKZKLFKLVQRWVRPHWKLQJZHFDQGRKHUH>ڲ@LW
PLJKW EULQJ EDFN PHPRULHV RI VRPHWKLQJ WKH\ڥYH




D ZLUHOHVV PRELOH +0' WKDW FDQ EH HDVLO\ FDUULHG
DGPL&?HG WR WKH ZDUGV DQG VHW XS FRQWULEXWHG WR WKH
VXFFHVVIXOLQFOXVLRQRIWKLVSDWLHQWJURXS,QSDUWLFXODU95
KDV WKH DELOLW\ WR SURYLGH YLUWXDO PRELOLW\ WR 3:' ZKR
PD\QRORQJHUH[SHULHQFHWKHRXWVLGHVLPXODWLQJYDULRXV
W\SHVRIH[SHULHQFHVWKDWFDQEH۔QHZەHYHU\WLPHDQGFDQ
EH HDVLO\ UHSURGXFHG DQG FXVWRPLVHG WR LQGLYLGXDO
SUHIHUHQFHV DOO LQ OLQH ZLWK WKH KRVSLWDOۑV VHFXULW\
UHTXLUHPHQWV DQG WKHUHIRUH UHGXFH WKH ۔LQHUWLD DQG
IULFWLRQەRIGHSOR\PHQWWRDPLQLPDO 
 Multi-Dimensional Mutual Benefits 
'XULQJ WKH VWXG\ ZH REVHUYHG YDULRXV EHQH'JWV WKDW
UHODWHG GLUHFWO\ RU LQGLUHFWO\ WR WKH VLJQL'JFDQFH RI
H[SORULQJVXFKHQYLURQPHQWV+HUHZHSUHVHQWWKUHHVXE-
WKHPHV D WKHUDSHXWLF H'IHFWV RI 95 E FRJQLWLYHO\
VWLPXODWLQJLQWHUDFWLRQDQGFDXQLTXHVSDFHIRUEXLOGLQJ
WKHUDSHXWLFUDSSRUW 
7KHUDSHXWLF(८HFWVRI95$ FRPPRQ REMHFWLYH LQ
PDQ\ QRQ-SKDUPDFRORJLFDO LQWHUYHQWLRQV ZLWKLQ ORQJ-
WHUP FDUH LV WR SURYLGH H[SHULHQFHV WKDW HQKDQFH WKH
RYHUDOO ZHOOEHLQJ RI WKH UHVLGHQWV WKURXJK SURPRWLQJ
SRVLWLYH H'IHFWV DPRQJVW 3:' >   @ &iH
PDMRULW\RI3:'HQMR\HGWKH95H[SHULHQFHDQGWKURXJK
RXU REVHUYDWLRQV LW LV SURPLQHQW WKDW 95 SURPRWHG D
SRVLWLYH XSOL&YLQJ PRRG DQG JHQHUDO ZHOO-EHLQJ :H DOVR
IRXQGWKDWWKHH'IHFWRI95ZDVQRWRQO\WHPSRUDU\ZKLOVW
XVLQJ 95 EXW DOVR UHPDLQHG IRU D VKRUW WHUP D&YHU WKH
VHVVLRQ 
ڨ3RVW952EVHUYDWLRQV-VKDUHGKLVH[SHULHQFHZLWK
RWKHUV WDONHG DERXW WKH 95 ODXJKHG DQG VPLOHG
ZKHQ WDONLQJ DERXW LW VKRRN &*ڥV KDQG DQG
WKDQNHG WKHP &RPPHQWHG ,W ZDV WKH EHVW GD\
HYHU 7DONHG WR RWKHUV LQFOXGLQJ SHHUV DQG &*V
FRPPHQWLQJ %HVW GD\ ,
YH HYHU KDG>3:'
2EVHUYDWLRQV@ 
 &iH UHVXOWV RI WKH TXDQWLWDWLYH PHDVXUH 2(56
FRQ'JUPHG RXU REVHUYDWLRQV 5HVXOWV LQGLFDWHG VLJQL'JFDQW
LQFUHDVHLQSOHDVXUHIURPEHIRUH95H[SRVXUH0GQ 
WR GXULQJ 0GQ  95 H[SRVXUH S DQG IURP
EHIRUHWRD&YHU0GQ 95H[SRVXUHS5DWLQJV
RI JHQHUDO DOHUWQHVV DOVR VLJQL'JFDQWO\ LQFUHDVHG IURP




UROH LQ GHWHUPLQLQJ KRZ SDUWLFLSDQWV XVHG 95 DQG ZKDW
W\SH RI EHQH'JW WKH\ JDLQHG IURP WKH H[SHULHQFH )RU
H[DPSOHSDUWLFLSDQWVZKRZHUHXQVH&?OHGDSSHDUHGWREH
SK\VLFDOO\UHOD[HGDQGIUHTXHQWO\WRRNGHHSEUHDWKVZKHQ




KH ZDQWHG VRPHWKLQJ HOVH >YLHZ DQRWKHU
9(@ک>3:'2EVHUYDWLRQV@ 
6RPHWLPHV WKH VDPH 3:' VHHPHG WR KDYH H[SHULHQFHG
GL'IHUHQW IRUP RI WKHUDSHXWLF H'IHFW LQ HDFK VHVVLRQ &iH




9( ZKLOVW WKH ODVW VHVVLRQ KH VDW FDOPO\ DQG




KLV PLQG 3:' ZDV QRW GLUHFWHG WR HQJDJH LQ D
FHUWDLQZD\LQRUGHUWRVHQVHWKRVHIHHOLQJVLQVWHDG
KH VHHP WR QDWXUDOO\ JR ZLWK WKH 9(ک>3:'
2EVHUYDWLRQV@ 
([SORULQJ9(VWKDWFRXOGEHLQDFFHVVLEOHIRUWKLVSDWLHQW
JURXS ZDV SHUFHLYHG SRVLWLYHO\ 6RPH IRXQG WKH 9(V
FDOPLQJ DQG UHOD[LQJ RWKHUV IRXQG WKHP H[FLWLQJ DQG





LQWHUHVW ZKHQ H[SORULQJ WKH DSSOLFDWLRQV LQ 95 IRU WKLV
SDWLHQW JURXS $Q LQFUHDVLQJ ERG\ RI UHVHDUFK H[SORUHG
WKHXVHRI95DVDWRROWRHQKDQFHWUDLQRUDVVHVVVSHFL'JF
VNLOOV WKDW DUH GHJHQHUDWHG RU GLVUXSWHG GXH WR WKH
GLDJQRVLV RI GHPHQWLD HJ UHOHDUQLQJ HYHU\GD\ DFWLYLWLHV
>@PHPRU\WUDLQLQJ>@H[HUFLVHDQGEDODQFH>@DQG
FRJQLWLYHDVVHVVPHQW >@ &iHVH VWXGLHVDGRSWHGD WDVN-
RULHQWHG GHVLJQ DSSURDFK LQ ZKLFK WKH 3:' ZRXOG
W\SLFDOO\ QHHG WR FRPSOHWH D VHULHV RI SUH-GHVLJQHG WDVNV
LQ D VSHFL'JFDOO\ GHVLJQHG 9( IRU WKH SXUSRVH RI WKH
DVVHVVPHQWRUWUDLQLQJ:KLOVWVXFKDSSURDFKKDVSURYHG
LWVH'LFDF\HVSHFLDOO\ZLWKLQGLYLGXDOVZLWKPLOGGHPHQWLD
ZHIRXQGWKDW WKHRSHQ-HQGHGQDWXUHGHVLJQXVHG LQ WKLV
VWXG\ LQVWHDG SURYLGHG LQGLYLGXDOV ZLWK IUHH-IRUP
LQWHUDFWLRQV ZKHUH FRXOG 3:' FRQVWUXFW WKHLU RZQ
VWRULHV:HIRXQGWKDWPRVW3:'ZHUHVHOI-PRWLYDWHG WR
HQJDJHZLWKWKH9(DWWKHLURZQSDFHSD\LQJD&?HQWLRQWR
DVSHFWV WKDW LQWHUHVW WKHP DW WKDW PRPHQW &DUHJLYHUVۑ
LQYROYHPHQW LQ WKLV VHQVH LQFOXGHG UHVSRQGLQJ WR 3:'V
WKRXJKWV ZLWK UHOHYDQW SURPSWV &iLV ZDV DOVR EHQH'JFLDO
WRFDUHJLYHUVDVLWDOORZHGWKHPWRLQIRUPDOO\OHDUQPRUH
DERXW LQGLYLGXDOVۑ FRJQLWLYH DELOLWLHV WKURXJK WKH 95
LQWHUDFWLRQ 'XULQJ WKH FDUHJLYHUVۑ LQWHUYLHZV PDQ\
UH'KHFWHG RQ WKHLU NQRZOHGJH DERXW 3:'ۑV FRJQLWLYH
DELOLWLHVDQGFRPSDUHGLWWRZKDWWKH\REVHUYHGGXULQJWKH
95 VHVVLRQ GLVFRYHULQJ DQHZ PHGLXP RI OHDUQLQJ PRUH
DERXWWKH3:'WKH\FDUHIRU 
ڨ, GLGQڥW UHDOLVH >ڲ@ KRZ JRRG KH FRXOG GHVFULEH
WKLQJV$QGWKDWڥVWDXJKWPHVRPHWKLQJWKDWLIKHڥV
WHOOLQJ PH VRPHWKLQJ QRZ , NQRZ WKDW KHڥV TXLWH
JRRG DW WHOOLQJ PH >ڲ@ EHFDXVH KH MXVW GHVFULEHG
WKDW>9(@VFHQH\RXVHHDQGKHGLGUHDOO\GHVFULEH
LW LQGHWDLOZKLFK VXUSULVHGPHک>&* ,QWHUYLHZ
@ 
6RPH GRPDLQV ZLWKLQ WKH FRJQLWLYH IXQFWLRQV FRXOG EH
HDV\ WR VSRW LQIRUPDOO\ ZKLOVW 3:' ZDV XVLQJ WKH 95
2QH H[DPSOH LV UHFRJQLWLRQ PHPRU\ DQG ODQJXDJH
GRPDLQV ZKLFK LQFOXGHV WKH DELOLW\ WR UHFRJQLVH WKH
HOHPHQWVDQGGHVFULEHWKHVXUURXQGLQJV 
ڨ+HSRLQWHGZLWKKLV&ἀnJHUKH ORRNHG OLNHKHZDV






QRW SHUVRQDOLVH WKH 9(V WR PDWFK VSHFL'JF SDUWLFLSDQWVۑ
LQWHUHVWV GXULQJ WKH 9( VHOHFWLRQ SURFHVV 'HVSLWH WKLV
VHYHUDO 3:' IRXQG FRQQHFWLRQV ZLWK WKH 9(V DQG
UHPLQLVFHG DERXW FRXQWULHV WKH\ DUH IURP KROLGD\V WKH\





ڨ, WKLQN LWڥV D EULGJH ,WڥV JRW WKH URDG WKH URDG
JRLQJ OLNH LQ >FRXQWU\@ ZH FDOO WKHP >WKH ZRUG
EULGJH LQ WKHLU PRWKHU WRQJXH@ک>3:'
2EVHUYDWLRQV@ 
,QFRQFOXVLRQLWVHHPVWKDWH[SORULQJDYLUWXDOZRUOGLV
QRW RQO\ SURYLGLQJ D IUHH-IRUP HQJDJHPHQW VSDFH IRU
3:'EXWDOVRDOHQVIRUFDUHJLYHUVWRIXUWKHUXQGHUVWDQG
 WKH SDWLHQW WKH\ FDUH IRU LQ D QRQ-LQWUXVLYH LQIRUPDO
DSSURDFK 
$8QLTXH6SDFHIRU%XLOGLQJ7KHUDSHXWLF5DSSRUW
'XH WR WKH FKDQJHV LQ FRJQLWLYH FDSDFLW\ VRFLDO DELOLWLHV
DQG FRPPXQLFDWLRQ VNLOOV 3:' PD\ EH UHOXFWDQW WR
SDUWLFLSDWH LQ GDLO\ DFWLYLWLHV LQ D ELG WR SURWHFW WKHLU
GLJQLW\VKRXOGWKH\FDUU\DWDVNLQFRUUHFWO\ZKLFKLVR&YHQ
DFFRPSDQLHGE\FRQFHUQVWRZDUGVKRZRWKHUSHRSOHYLHZ
3:' >@ +HQFH LW LV D FKDOOHQJH QRW RQO\ WR SHUVXDGH
LQGLYLGXDOV WR MRLQ DQDFWLYLW\ EXW DOVR WR OHW WKHLUJXDUG
GRZQ DQG EH WUXO\ HQJDJHG 'XULQJ WKH VHVVLRQV ZLWK
3:' ZH IRXQG D JHQHUDO VHQVH RI RSHQQHVV ZKHQ
VWHSSLQJLQWRWKH9(ZKHWKHULWZDVE\SK\VLFDOO\JH&?LQJ
LQWR D PRUH FRPIRUWDEOH SRVLWLRQ DQG H[SORULQJ GL'IHUHQW
DQJOHVZLWKLQWKH9(PRUHIUHHO\RUYHUEDOO\E\RSHQLQJ
XS DERXW D YDULHW\ RI WRSLFV PHPRULHV DQG SUHYLRXV
H[SHULHQFHV SUHIHUHQFHV DQG GLVOLNHV RU VRPHWKLQJ DV
VLPSOH DV VKDULQJ D MRNH 0DQ\ LQVWDQFHV ZHUH UHFRUGHG
DFURVV WKH GDWD ZKHUH 3:' DQG FDUHJLYHUV VKDUHG D
PRPHQWWRJHWKHU 
ڨ+H VDLG ڤRK \HDK , FDQ VHH WKH VWHSV DQG WKH
ODGGHUڥڲ WKHQ MRNLQJO\ VDLG ڤRK , ZRXOG QRW XVH
WKDW ODGGHUڥ HYHU\RQH MRLQHGWKH ODXJKWHUک>3:'
2EVHUYDWLRQV@ 
2QHNH\PHDVXUHRISUHVHQFHLQ95LVWKHIRUJHWIXOQHVV
DERXW WKH SK\VLFDO ZRUOG VXUURXQGLQJV >@ :H DUJXH
WKDW SHUKDSV ۔IRUJH&?LQJە WKH UHDO ZRUOG FRXOG SUHVHQW D
PXWXDO EHQH'JW IRU ERWK 3:' DQG FDUHJLYHUV )URP RQH
VLGH 3:' IHOW IUHH WR EH RSHQ HQJDJHG DQG VKDULQJ
ZKLOVWLQ952QDQRWKHUVLGHFDUHJLYHUVZHUHDEOHWRVHH
WKH 3:' PRUH WUDQVOXFHQWO\ QRW RQO\ DV D SDWLHQW EXW
DOVR DV D SHUVRQ ZLWK OLIH H[SHULHQFHV DQG IXUWKHU OHDUQ
DERXWWKHLUSHUVRQDOD&?ULEXWHVZKLFKFRXOGSRWHQWLDOO\EH
XVHG LQ WKH IXWXUH ZKHQ FDULQJ IRU WKHLU SDWLHQWV LQ
H[LVWLQJDFWLYLWLHV 
,W KDV EHHQ HVWDEOLVKHG WKDW UHODWLRQVKLSV LQFOXGLQJ
WKHUDSHXWLF UHODWLRQVKLSV ZLWK FDUHJLYHUV LV D NH\ IDFWRU
IRU D JRRG RXWFRPH LQ ORQJ-WHUP FDUH >@ :H REVHUYHG
WKDW95DOORZHG3:'WRRSHQXSDERXWWKHLUIHHOLQJVDQG
WHOOXVPRUHDERXWWKHPVHOYHV&iXV95EHFDPHDPXWXDO
SODWIRUP ZKHUH ERWK 3:' DQG FDUHJLYHUV FRXOG HQMR\
QHZ H[SHULHQFHV DQG SURPRWH D SRVLWLYH WKHUDSHXWLF
FRQQHFWLRQEHWZHHQWKHP 
 A Holistic User-Centered Intervention Design 
&iLV WKHPH HPHUJHG IURP RXU UH'KHFWLRQV WKDW LW LV
ZRUWKZKLOH WR FRQVLGHU RXU H[SHULHQFH H[DPLQH WKH
VKRUWFRPLQJV RI RXU FXUUHQW DSSURDFK DQG SURYLGH
LOOXVWUDWLRQV WR WKH VWUHQJWKV DQG FRUH DVSHFWV WKDW
FRQWULEXWH WR D VXFFHVVIXO GHVLJQ DQG GHSOR\PHQW RI 95
IRU 3:' :H SUHVHQW HDFK VXE-WKHPH RXWOLQLQJ RXU
XQGHUVWDQGLQJ RI WKH FRQVWUDLQWV WUDGH-R'IV DQG
RSSRUWXQLWLHV LQYROYHG LQ WKH IROORZLQJ DVSHFWV D
GHVLJQLQJ PHDQLQJIXO H[SHULHQFHV E WDLORULQJ WKH 95
WHFKQRORJ\DQGFWKHUROHRIWKHFDUHJLYHU 
'HVLJQLQJ0HDQLQJIXO([SHULHQFHV2QH V\PSWRP
RIGHPHQWLD LV WKH ORVVRI LQWHUHVW LQDFWLYLWLHVVRFLDO OLIH
DQGVHOI>@&iHUHIRUHDYLWDODVSHFWLQ+&,UHVHDUFKIRU
3:' LV WR GHVLJQ H[SHULHQFHV WKDW DUH HQJDJLQJ DQG
PHDQLQJIXO IRU VXFK XVHU-JURXS >  @ 3HUKDSV
XQVXUSULVLQJO\ WKH FKRLFH RI WKH 9( SOD\V DQ LPSRUWDQW
UROH LQKRZ3:'SHUFHLYHWKH95H[SHULHQFH$OPRVWDOO
FDUHJLYHUV VWUHVVHG RQ WKH LPSRUWDQFH RI FUHDWLQJ
H[SHULHQFHVWKDWDUHUHOHYDQWWRWKHLQGLYLGXDOۑVLQWHUHVWV
DQG KRZ WKDW FRXOG FRQWULEXWH WR D PRUH HQJDJLQJ
H[SHULHQFH 
ڨ,NQRZTXLWHDORWRIRXUSDWLHQWVOLNHPXVLF>LW@LV
UHDOO\ LPSRUWDQW WR WKHP VR PD\EH OLNH EHLQJ DW
VRPH VRUW RI PXVLF YHQXH RU EHLQJ DW D JLJ RU D
FRQFHUW RU SHUKDSV OLNH IRU SDWLHQW ZKR ORYH





WKH VWXG\ IHOO XQGHU WKH ۔ORZ DURXVDO SRVLWLYHە FDWHJRU\
ZKLFK DUH SHUFHLYHG DV FDOPLQJ DQG UHOD[LQJ ,Q RQH
LQVWDQFHD3:'ZLWKDKLVWRU\RIDSDWK\GLGQRW'JQG95
HQJDJLQJ ,Q VXFK FDVH PRUH UHVHDUFK LV QHHGHG WR
LQYHVWLJDWH WKH W\SH RI 9(V WKDW FRXOG EH SHUFHLYHG DV
SRVLWLYHO\DURXVLQJDQGHQJDJLQJWRVXFK3:' 
ڨࡋLV 3:' SUHVHQWV ZLWK DSDWK\ KH ZDV QRW
HQJDJHGZLWKWKHORZDURXVDO9(VWKDWZHSURYLGHG
:KHWKHU LW ZDV WKH VRXQGV RI WKH FKRLU LQ WKH
FDWKHGUDORUZDWFKLQJVXEWOHZDYHVRQWKHVKRUHRI
WKHEHDFKKDYLQJD3:'WKDWVWUXJJOHGWREHDOHUW
VRRWKLQJ DXGLDOYLVXDO IHHGEDFN ZDV QRW
KHOSIXOک>3:'2EVHUYDWLRQV@ 
*HQHUDOO\ ZH WKRXJKW WKDW D VLPSOH LQWHUDFWLRQ
PRGDOLW\ WKDW LQFOXGHGURWDWLQJ WKHKHDGDQGXSSHUERG\














3:' WR VXVWDLQ WKH HQJDJHPHQW DQG IHHO SUHVHQW LQ WKH
 9( &iH FRQFHSW RI HPERGLPHQW ZLWKLQ WKH 9( HJ WKH
VHQVH RI ERG\ RZQHUVKLS LV VRPHWKLQJ ZH GLG QRW IXOO\
H[SORUH LQ RXU VWXG\ DOWKRXJK ZH GLG REVHUYH 3:'V
FRPPHQWLQJ RQ LW )URP RXU REVHUYDWLRQV VRPH 3:'
HQMR\HG WKH VLPSOH LQWHUDFWLRQ DQG GLG QRW DSSHDU WR
QRWLFHWKHODFNRI۔RZQLQJەDYLUWXDOERG\ZLWKLQWKH9(
2Q WKH RWKHU KDQG PDQ\ SDUWLFLSDQWV IRXQG WKDW
ODXJKDEOH 
ڨ6KHVDLG ڤ/RRNDWWKHPRXQWDLQRYHUWKHUH>ZKLOH
SRLQWLQJ ZLWK KHU &ἀnJHU@ڥ 6KH VWRSSHG GHVFULELQJ
WKH9(VXGGHQO\RQFHVKH UHDOLVHG VKHFRXOGQڥWVHH
KHU&ἀnJHUVKHPRYHGDURXQGKHU&ἀnJHUZKLOVWVWLOO




E\ SURYLGLQJ LQGLYLGXDOV ZLWK PLOG GHPHQWLD ZLWK
LQWHUDFWLYHYLUWXDODYDWDUV WKDWUHVSRQGV WR3:'ۑVERGLO\
PRYHPHQWV > @ ZLWKLQ '-9(V DQG H[SUHVVHG WKH
JDLQHG EHQH'JWV RI HQKDQFLQJ LQWHUDFWLRQ E\ HPSRZHULQJ
3:' WR DFKLHYH D JUHDWHU VHQVH RI HQJDJHPHQW LQ D
QDWXUDO PDQQHU 6XFK LQWHUDFWLRQ PRGDOLW\ FRXOG EH
IXUWKHU H[SORUHG LQ WKH IXWXUH ZLWKLQ -9( FRQWH[W WR
H[DPLQHZKHWKHUZHFRXOGUHSOLFDWHWKHVHEHQH'JWV 
,Q DGGLWLRQ WR FRQVLGHULQJ WKH FRQWHQW GHVLJQ DQG
LQWHUDFWLRQ PRGDOLW\ ZH DOVR IRXQG WKH QHHG IRU
FRQVLGHUDWLRQV WR EH PDGH LQ WKH SK\VLFDO ZRUOG
HQYLURQPHQW WR VXSSRUW3:'ۑVYLUWXDO H[SHULHQFH&iHVH
DVSHFWV LQFOXGH KDYLQJ D SK\VLFDO ۔LQWHUDFWLRQ VSDFHە
DURXQG WKH SDUWLFLSDQW WR DOORZ WKHP WR OHDQ IRUZDUG
URWDWHDURXQGHWFDVZHOODVFKRRVLQJWKHVXLWDEOHVHDWLQJ




VWD\ ZKHUH KH LV IRU VDIHW\ >ڲ@ ࡋH FKDLU GLGQڥW
VHHP VXLWDEOH HVSHFLDOO\ IRU WKLV 3:' ZKR ZDV
LQWHUHVWHG LQWKH IXOOYLHZDQGGLGQڥWKDYHWKH
SK\VLFDO FDSDELOLW\ WR IXOO\ WXUQ DURXQG HDVLO\ $





RI XVLQJ 95 ZLWK LQGLYLGXDOV ZLWKLQ WKH ODWHU VWDJHV RI
GHPHQWLD WKH 'JUVWTXHVWLRQFRPHVWRPLQGLVZKHWKHURU
QRW WKLV XVHU JURXS ZLOO WROHUDWH ZHDULQJ D +0' LQ WKH
'JUVW SODFH 2I WKH VL[WHHQ VHVVLRQV RQH LQVWDQFH ZDV
REVHUYHG ZKHUH 3:' GLG QRW ZLVK WR NHHS WKH +0'
3:' HODERUDWHG WKDW LW IHOW XQQDWXUDO WR EUHDWKH ZKLOVW
XVLQJ95DOWKRXJKKHUUHDFWLRQFKDQJHGSRVLWLYHO\LQWKH
VHFRQGZHHN 
ڨ3:' H[SODLQHG WKDW VKH GLGQڥW OLNH WKH +0'
EHFDXVH VKH FRXOGQڥW EUHDWKH &* DVNHG LI VKH IHOW
FODXVWURSKRELF VKH DQVZHUHG \HVک>3:'
2EVHUYDWLRQV@ 
2QHDVSHFWIXWXUHGHVLJQFRXOGFRQVLGHULVWKHSK\VLFDO
KHDOWK RI 3:' )RU H[DPSOH ZLWK DQ LQGLYLGXDO ZKR
ZHDUV PHGLFDO JODVVHV LW ZRXOG KDYH EHHQ LPSRVVLEOH WR
XVHDULJLG+0'WKDWFDQQRWFRQWDLQWKHPHGLFDOJODVVHVۑ
IUDPHV $QRWKHU H[DPSOH LV LQ UHJDUGV WR 3:' ZLWK
LQYROXQWDU\ PRYHPHQW GLVRUGHUV DQG WKH FKRLFH RI
KDQGKHOGYHUVXV-VWUDSKDUQHVVHG+0'V 
ڨࡋHVHVVLRQZLWKWKLV3:'ZKRKDYHDW\SHRIDQ
LQYROXQWDU\ PRYHPHQW GLVRUGHU FRXOG KDYH
UHVXOWHG LQ IDLOXUH LI WKH KHDGVHW ZH XVHG ZDV
KDQGKHOGࡋH-VWUDSKDUQHVVKDV WREH VROLGRQWR
3:'ڥV KHDG WR HQVXUH KHU VDIHW\ک>3:'
2EVHUYDWLRQV@ 
5HVHDUFK KDV FRQFOXGHG WKDW KDQGKHOG KHDGVHWV ZHUH
PRUH DFFHSWDEOH WR LQGLYLGXDOV ZLWK PLOG GHPHQWLD LQ
FRPSDULVRQ WR KDUQHVVHG +0' >@ +RZHYHU LQ RXU
VWXG\RQO\RQH3:'SUHIHUUHGWRKROGWKHKHDGVHWXVLQJ
WKHLUKDQGVZKLFKUHVXOWHGLQKHUH[SHULHQFLQJWHPSRUDU\
IHHOLQJ RI GL]]LQHVV DV VKH ZDV VWUXJJOLQJ ZLWK
FRRUGLQDWLQJ KHU KHDG-KDQGV PRYHPHQWV &iLV ZDV WKH
RQO\3:'ZKRDOVRUHSRUWHGIHHOLQJGL]]\ 
ڨ3:'GLGQڥW URWDWHKHUKHDG LQVWHDGVKHVKRRN LW
ࡋHSDGVRIWKH+0'ZHUHQRWUHVWHGRQWKH3:'ڥV
IRUHKHDG DQG FKHHNV ࡋH +0' ZDV IROORZLQJ
WKURXJKWKHKHDGSRVLWLRQUDWKHUWKDQEHLQJLQV\QF
ZLWKKHDGPRYHPHQWک>3:'2EVHUYDWLRQV@ 
 7KH 5ROH RI WKH &DUHJLYHU  ,Q OLQH ZLWK WKH
LPSRUWDQW QRWLRQ RI D SHUVRQ-FHQWUHG FDUH LQ WKH
WKHUDSHXWLFPLOLHX>@ZHIRXQGWKDWWKHRSHQ-HQGHG9(
DOORZHG FDUHJLYHUV WR DGMXVW WKH LQWHUDFWLRQ G\QDPLFDOO\
WR EHVW VXLW 3:' &iH UROH RI WKH FDUHJLYHU DQG WKH
DPRXQW RI ۔DVVLVWHG LQWHUDFWLRQە IURP WKH FDUHJLYHU
GL'IHUHG IURPRQH3:'WRDQRWKHU ,W LVKLJKO\GHSHQGHG
RQWKH3:'ۑVPRRGKRZWKH\ZLVKHGWRH[SORUHWKH9(
FRXSOHGZLWKWKH LQGLYLGXDOۑVVNLOOVDQGDELOLWLHV$VVLVWHG




DVVLVWLYH LQWHUDFWLRQV ZLWKLQ WKH 9( WR HQKDQFH WKH
LQWHUDFWLRQ IURP WKH ۔LQVLGHە ZRUOG WR FRPSOHPHQW WKH
FDUHJLYHUVۑVXSSRUWIURPWKH۔RXWVLGHەZRUOG)RULQVWDQFH
IURP RXU REVHUYDWLRQV LW LV FUXFLDO WKDW WKH FDUHJLYHU LV
DZDUH DQG DEOH WR LQWHUSUHW 3:' YHUEDO DQG QRQ-YHUEDO
UHDFWLRQVHVSHFLDOO\WRWKRVHZKRDUHXQDEOH WRYHUEDOLVH
WKHLUWKRXJKWV 
ڨ3:' GLGQڥW YHUEDOLVH D ZRUG KRZHYHU KH
LPPHGLDWHO\ VWDUWHG WR ORRN YLVLEO\ GLVWUHVVHG ,W





+HQFH ZH EHOLHYH WKDW WR VXSSRUW IXWXUH GHSOR\PHQW RI
95HVSHFLDOO\LQODUJHVFDOHZHFDQGUDZIURPWKHZHDOWK
RI NQRZOHGJH JHQHUDWHG LQ WKH D'IHFWLYH FRPSXWLQJ
FRPPXQLW\D'JHOGWKDWDLPVWRHQDEOHLQWHOOLJHQWV\VWHPV
WR UHFRJQLVH LQIHU DQG LQWHUSUHW KXPDQ UHDFWLRQV 6XFK
UHVHDUFKH[DPLQHGWKHUHFRJQLWLRQRIHPRWLRQDOHOLFLWDWLRQ
XVLQJGL'IHUHQWPRGDOLWLHVVXFKDVJHVWXUHVH\HJD]HDQG
ELRIHHGEDFN VHH D VXPPDU\ LQ >@ :H VXJJHVW
H[DPLQLQJWKHSRWHQWLDOLQDLGLQJFDUHJLYHUVE\SURYLGLQJ
WKHP ZLWK DGGLWLRQDO LQVLJKWV WR SURPSW FKDQJHV DQG
PRGLI\ WKH LQWHUDFWLRQ DFFRUGLQJO\ &iLV LV HVSHFLDOO\
FUXFLDO DV 3:'ۑV IDFH ZDV FRYHUHG E\ WKH +0' KHQFH




YLUWXDO ZRUOG DQG EDFN 2QH LQGLYLGXDO ZDV WHDULQJ XS
DQG IHHOLQJ HPRWLRQDO VD\LQJ ۔LWڥV DOO JRQH QRZە &iH
FDUHJLYHUSURYLGHG3:'ZLWK VXSSRUW WKHQH[SDQGHGRQ
KRZ WKH\ IHOW DQG ZKDW WKLV H[SHULHQFH PHDQW WR WKHP
&iH3:'UHSRUWHGIHHOLQJKDSS\DERXWWKHH[SHULHQFH 
ڨ&*VRWKHVH WKLV LVDKDSS\HPRWLRQ"3:'<HV
&* 2U ZDV LW D VDG HPRWLRQ" &* 1R KDSS\ڲ ,
IHHO KDSS\ >ڲ@ LW ZDVYHU\ JRRG IHHOLQJ >ڲ@ , IHOW
TXLWHHPRWLRQDOک>3:',QWHUYLHZ@ 
0DQ\ H[DPSOHV ZHUH JLYHQ WKURXJKRXW WKH 'JQGLQJV
WKDW GHPRQVWUDWHV WKH LPSRUWDQFH RI EHLQJ DZDUH RI WKH
SDWLHQWۑV DELOLWLHV DQG KRZ WR EHVW LQWHUDFW ZLWK WKHP
)XUWKHUPRUH WKH UROH RI WKH FDUHJLYHU YDULHG IURP RQH
SDWLHQWWRDQRWKHUGULYHQE\WKHVXSSRUWWKDW3:'QHHG
DQG GHSHQGDQW RQ WKHLU PRRG DQG SUHVHQWDWLRQ DW WKDW
WLPH 
 IMPLICATIONS AND RECOMMENDATIONS 
&iLV VWXG\ H[DPLQHG WKH XVH RI 95 LQ D UHODWLYHO\
XQH[SORUHG GHVLJQ VSDFH LH ORFNHG SV\FKLDWULF KRVSLWDOV
&RQVLGHULQJWKHVHQVLWLYHQDWXUHRIWKLVGRPDLQZHOD\RXW
VRPHGLUHFWLRQVIRUIXWXUHUHVHDUFKDQGFRQVLGHUDWLRQVIRU
UHDO ZRUOG GHSOR\PHQW &iURXJKRXW WKH VWXG\ ZH




WKHUDSLHV DUH R&YHQ FDUULHG RXW LQ ZDUGV ZKHUH 3:'




GRQH HLWKHU E\ LQFRUSRUDWLQJ PHWKRGV RI FRPPXQLFDWLRQ
WKDW EHVW VXLWV WKH SDWLHQW LQFRUSRUDWLQJ ېEHIRUHۑ DQG





ERG\ PDLQO\ H[DPLQHG WKH XVH RI '-9(V > @ DQG
FLWHG WKH FRVW RI GHSOR\PHQW DQG WLPH IRU GHYHORSPHQW
DQGSHUVRQDOLVDWLRQDVWKHPDLQFRQVWUDLQWVWRGHSOR\PHQW




'-9(V 'JOPLQJ -9(V GR QRW UHTXLUH H[WHQVLYH
WHFKQLFDO EDFNJURXQG WKHUHIRUH UHOHYDQW VWD'I DW WKH
KRVSLWDOFRXOGHDVLO\JHQHUDWHUHOHYDQWYLUWXDOH[SHULHQFHV
WRHDFKSDWLHQW:KHQFKRRVLQJVXLWDEOH9(VIRU3:'ZH






,W LV FUXFLDO IRU WKH LQWHUDFWLRQ GHVLJQ WR GHOLYHU
PHDQLQJIXO H[SHULHQFHV :H IRXQG WKDW WKH RSHQ-HQGHG
DSSURDFKWKDWZHDGRSWHGFRPELQHGZLWKDVHWRIGL'IHUHQW
9(VHQDEOHG3:'WRJDLQDVHQVHRIDXWRQRP\WKDWPD\
QRW EH DYDLODEOH LQ UHDO OLIH FLUFXPVWDQFHV LH IUHHO\
H[SORUH WKH EHDFK OLYLQJ LQ D ORFNHG KRVSLWDO 6XFK
DXWRQRP\LVH[KLELWHGE\WKHDELOLW\WRFKRRVHDQGH[SDQG
IUHHO\ ZLWKLQ WKH H[SHULHQFH WKH\ ZLVK WR H[SORUH DQG
FRQVWUXFW WKHLU RZQ QDUUDWLYH DOO ZKLOVW EHLQJ LQ D VDIH
HQYLURQPHQW VXSSRUWHG E\ FDUHJLYHUV :H HQFRXUDJH
UHVHDUFKHUV DQG FOLQLFLDQV WR FDSLWDOLVH RQ WKH VHQVH RI
SUHVHQFHZLWKLQWKH9(E\۔WUDQVIHUULQJە3:'WRYDULRXV
ORFDWLRQV DV DQ DOWHUQDWLYH ZKHQ UHVWULFWLRQV RU H[WHUQDO
IDFWRUVEHFRPHDEDUULHU IRU3:' IURPH[SHULHQFLQJ WKH
SK\VLFDOZRUOGHQYLURQPHQWV 
 CONCLUSION 
&iLV SDSHU GHVFULEHV D VWXG\ WKDW H[DPLQHV WKH
GHSOR\PHQWRI95IRULQGLYLGXDOVZLWKPRGHUDWHWRVHYHUH
GHPHQWLD UHVLGLQJ LQ D ORFNHG SV\FKLDWULF KRVSLWDO &iH
VWXG\ ZDV OLPLWHG GXH WR WKH UHODWLYHO\ VPDOO VDPSOH
ZKLFK ZDV LQ SDUW GXH WR WKH EDUULHUV IDFHG ZKHQ
UHFUXLWLQJ SDUWLFLSDQWV DV D UHVXOW RI OHQJWK\ SURFHVV RI
DVVHVVLQJ FDSDFLW\ WR FRQVHQW DQG H[SORULQJ FRQVHQW
WKURXJK DSSURSULDWH FRQVXOWHHV 2QO\ RQFH D VKRUW-WHUP
DGYHUVHH'IHFWRI95ZDVREVHUYHGLQWKLVVWXG\KRZHYHU
D ODUJH-VFDOH ORQJLWXGLQDO VWXG\ LV QHHGHG WR
V\VWHPDWLFDOO\ LGHQWLI\ ZKHWKHU WKHUH DUH SRWHQWLDO ORQJ
WHUP DGYHUVH H'IHFWV RI 95 DQG KRZ WKH\ FDQ EH
PLQLPLVHG $QRWKHU OLPLWDWLRQ LV WKDW RXU VWXG\ ZDV
UHVWULFWHG WR D VLQJOH KRVSLWDO VH&?LQJ ZKLFK OLPLWV WKH
 JHQHUDOLVDELOLW\ RI 'JQGLQJV 1RQHWKHOHVV WKH VWXG\
SUHVHQWV WKH GL'IHUHQW DVSHFWV RI H[SHULHQFH GHVLJQ
LQWHUDFWLRQ GHVLJQ KDUGZDUH GHVLJQ DQG GHSOR\PHQW
FRQVLGHUDWLRQV IRU SRWHQWLDO IXWXUH UHVHDUFK &iH VWXG\
FRQWULEXWHVWRWKHHPHUJLQJERG\RIUHVHDUFKLQWKHXVHRI
GLJLWDO WHFKQRORJ\ LQ GHPHQWLD E\ SUHVHQWLQJ WKH
RSSRUWXQLWLHV 95 R'IHUHG WR WKLV SDWLHQW-JURXS DQG WKH
FKDOOHQJHVZHIDFHGLQWKHGHSOR\PHQWRI95ZLWKLQVXFK
FRQWH[W6SHFL'JFDOO\ZHLQWURGXFHWKHLGHDRIXVLQJ95DV
D۔SHUVRQDOVSDFHەHVSHFLDOO\ IRU LQGLYLGXDOV LQ ORQJ-WHUP
FDUH :H DOVR KLJKOLJKW WKH QHHG WR IXUWKHU H[DPLQH WKH
IHDVLELOLW\ RI XVLQJ 95 IRU ZKHQ 3:' SUHVHQW ZLWK
EHKDYLRXUWKDWFKDOOHQJHV)XUWKHUPRUHZHFRXOGH[SORUH
KRZ WR FDSLWDOLVH RQ WKH XVH RI 95 DV D FRJQLWLYH
VWLPXODWLRQWRROLQDQRQ-WDVN-RULHQWHGPDQQHUHVSHFLDOO\
IRU 3:' ZKR PD\ 'JQG WDVN-RULHQWHG DVVHVVPHQWV
GL'LFXOW:HEHOLHYHWKLVSDSHUOD\VWKHIRXQGDWLRQVIRUWKH
GHSOR\PHQW RI 95 DW D ODUJH VFDOH LQ ORFNHG SV\FKLDWULF
KRVSLWDOV 
$&.12:/('*0(176 
:H DFNQRZOHGJH WKH 5HVHDUFK &HQWUH DW 6W $QGUHZۑV
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